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1020020073222 #^ <^7 r : 2003/8/19 

^ S^J °1 -§-tr H2fl^^^ (Pragmatic) TCMCTrellis Code 

Modulation) ^ ZL #7] ^^71 7l ^tr 7]^-*V sg^f 

2. #^ol «fl^>^jl *rfe 71^^ 4^1 

°l-§-*H ^3 ^7>47l (SPQ : Sector Phase 

Quantizer)!- 7^1*1 Qjl <3^# ^ ^ a£ nflig^- ol-g-*V H.HflzLT>| ^ 

(Pragmatic) TCMCTrellis Code Modulation) zl «J-^4 #7l ^-i: ^*Ul7l 

71 SSa^l- 71^- ^^E^S ^ 71^-nfl^l- ^s^t-fl ZL ol 

o 

3. ^4 U-*) 

^r^^r, 2<i8 ^(coset mapping)* °l-§-tr ^2fl^ ^ (pragmat ic) 
TCMCTrellis Code Modulation) 4:£7H <&°]*\ , ^1^^ ^#£.#4 Kin-phase) 

^4 Q(Quadrature-phase)^^ ^tr ^, ^bM ^ ^#£# 

^ 1^4 Q^ °l-§-*H ^-WeI ^l°lEil- ^>7l ^iL# 2fl^}7l 

^3! ^^7l(coset mapper); *H0^ ^}Jl£1 ^#£#21 I(In-phase) ^4 
Q(Quadrature-phase) ^ 2t3.# °l-§-*H JfJisl-sl*! ^He]!- ^J-71 3ltr 

1- ^l^^>7l ^tb ^ ^fS}-7l(SPQ : Sector Phase Quantizer); <#7] nfl^g 
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7HH ^^-sj °l-8-«M eiME-m ^*Kr 4^71; #7l ^-Jl^^I & 

^ WlH* ^>7l # 7 ] 4JL7l^l^ ^ HH^» CfA] «.^^> 7 ) °] ^flJjLjg. 

7}; #71 JfiLSl-Slxl ^ tilH# ^1-71 #71 711^-^7121 %%o\ nfl^l 

#71 ^ ^# <y=7>5|-7l5l Al^<^Al7l7l *\A<&A\ ^ ^oM ^JL7)<>\ # 

34 #71 Al^<g7lSl #5^- ol-g-^H ^^Sl-Sl^l t-flolEl# ^*>7l ^Itb Wl«-SSl- 

4. #.8.*}- -g-JE 

^£ S2flZL^^ (pragmatic) TCM(Trellis Code Modulation) ^SL?} f-*fl ol-g- 

£ 2 

mil*]} 

TC(Trellis Code)-8PSK(Phase Shift Keying), TCMCTrellis Code Modulation), HeflzH^ 
(Pragmatic) TCM, ^^(Constellation), 3.$ nfl^S 
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1020020073222 #^ ^^}: 2003/8/19 

a-Jfl ^H^-l- °l-§-tr HeflZL^^ TCM ^-3171 * =L ^{Decoder and Its Method 
of the Pragmatic TCM Using Coset Mapping} 



S. 1 TCCTrellis Code)-8PSK(Phase Shift Keying) nH4 3? TC-8PSKH2fln 

(Pragmatic) TCMCTrellis Code Modulation) 42 H <HM 3-§-€ ^-§-^3 S.'M <gofl 

£ 2 ^ €■ ^-g-S]^ ^BflZLDl^ TCM-8PSK 42 u o v ^ U^aH Aj-xfl ^-Aj 

£. 

S. 3 ^°\] 4€- TCM-8PSK 42: « 0 >^ofl &<>H , x' , tfl^r 

^*SL( 8 ). 

S. 4 £ ^°\) 4^- Hefla^E! TCM-8PSK 42 U <HH , ^ (sector) 

<4€- hh])^^ TCM^l Aj^g. uJ-Bj-tfl^- tilH eflel-i- ZLfiflH.. 

£ 5 ^ 7l§^ *H£(Soft decision assignment) (22.5^)^1 rfl^ 

S. 6 £r 0£5f 22.55. o)H<^ Hefl^BJ TCM o} uj-^ifl^ tilH<Hlei 

3E 7 £■ «-*8*H <4€- H^zl^^ TCM-8PSK ^2 «<HH1 5a<H>H , 22.5£<H]Ai a} 

<D= — 

8PSK Dfl^g (Mapping) *£«:( 2 HI cfl*V aJ^ 
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£ ^ °l-§-tr ^EflZLn]^ (Pragmatic) TCMCTrellis Code 

Modulation) ^JL7] ^ n ^4 #7l ^-i- 7] ^tr ESa^l; 7]-!=-^- 

t\ ^ °^>Sl-7l(SPQ : Sector Phase Quantizer)* 7^1*1 <£^-g- % ^ 

3.$ n ti^ °l-g-tr HfiflnnliJ (Pragmatic) TCM(Trellis Code Modulation) * zl 

^*fl °l-§-^^ 9Xtt ^^Hl^ BPSK(Binary Phase Shift 

Keying)/QPSK(Quadrature Phase Shifting Keying)/8PSK ^ 4°<ftr u ^°l , ^ 

^Hlfe ^2r BPSK/QPSK «<HHH ^ A}-g-*H -£31tr 

^ w]E^Hl(Viterbi) 4^1711- A>-g-^>j7 ( 8PSK *<HHH ^ ^^(Trel 1 is) ^11 a>-§- 
«H ^3ltr ^^Itt BPSK, QPSK y <r^Hl ^l-g-s)^ wlE^l(Viterbi) ^7l# ZLrfls. a> 
-g-^1-71 TC(Trellis Code)-8PSK «<H^ H2fln^ (Pragmat ic) 4^7l# 
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1020020073222 #^ 2003/8/19 

4^ ^-^A]<a -g-Tl ti^(Ungerboeck) TCM(Trellis Code Modulation) 4^ H o v ^* 
°l-§-*H 4^*1-$!^. H^M-, Ungerboeck TCM 4^ «o v ^^ €3M «1 ^ «1 4JL 

ofl BPSK/QPSK/8PSK cf^tb €2^^- aj-§-D S.^ *£t\M $X°]*\$= *}^%) 

<H £3-§: 3711 *>*1*}J1 Aj^Efl^ 4#i§H tilJL^-^o)cf. nJ-fiH, ^-§-^ S.^ -gTM 
BPSK/QPSK ^- 42 a o u -l^ 45171 ^St^ z]<# ^-S7l ^ til B] til 4 Jr. 

711- ncflS ^-§-^- ^ SHflnol^ TCM 41 H o^^r BPSK/QPSK/8PSK ^ 

# *1^K£4 ^"-2.^ *f=^H ^-8: #°1^. 42 a o u -]t *1 

^}5L4 

<i2> ^ i TC-8PSK ^ ^ TC-8PSK ^afizn^ TCM 42 HH4°1 3-§- 

<is> -f^H, TC-8PSK «<HH1 tflsfl ^^^^ ^-cf. 

<w> BPSKM- QPSK #^HH *>-§-*}*r 43LS|- #^<y 4^ 3-§-*l-7j ^*V^, 

^S7H1 <y^^ C-flolEi # ltilH^r l/2<$] 4^71(111)1- A>-g-^|l 2«lH^ 

4sS|-€ 31^5. #3=)^, iwm^ ^Msl^l TCM 4l7)el MSB(Most 

Significant Bit) *}^S. # 7 1 3«lHfe 8PSK ^S7l(112)<Hl ^V^Vofl 

"fl^S^M ol nfl, 8PSK ^7)2) ^S7l^ ^ ^ °\] ^ ^^Aj-ofl 87} 

<15> TC-8PSK HEflZLo]!J TCM 42: « 0 >^]oil cflsfl Cf-g-Jll- 
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1020020073222 #=3 2003/8/19 

<ie> TC-8PSK $2: «^*ll 2)n ^11^ 7H-a1<& ^ ^-8- *B^* Ti^l j£ 

TC-8PSK iBfl^il TCM 42:7)^1 <^^^cf. ^-g-o) ^o)5>»^ A}jr^ 42:71(121) 

» 7)^1 * 4JL 71^1 7)1 €4. 4^ H o^£ 4-§-4 ^tf. 

<i7> tibial 4^7)1- ol-g-^ TCM -fJL* 4-M"3 1 S 8PSK <ttJ> Hfl*]« 

I(In-phase)s)- Q(Quadrature-phase) *fl^2) QPSK ^IJ: h>^<^ «3=^>^-*>^o> 

tr^K 8PSK ^#5.°jM 3W1H # 2w1Htt ^-Jish^ A]Jl°l;e.3. ^ °<J=^>^-7l 
(SPQ : Sector Phase Quantizer) (122 HI <2]*1) zj-zj- i<q. Qafl^s ^fl-^tf. 

<is> «1 ^ ^ A]Jro) JQJfrS. ^^6)1 Al^oj oj*].^ ^ H )H ^ SPQ£) 

^^*V ^, ^71^- ^^H) o)-^ <£:£^ ^ ^^^cf. Sector^ 

<19> u 5ccror^<8X(2"-l) 

<20> a) 7 )A-) n^r (2"-l)£- SfllHS X^r <£^^§- ^ *> 5)1 t *H1 

T^l 1 ~ (2n-l)o)cf. 

<2i> aJ- 7 ) ^^ofl nj-Hf SPQ(122)# °l-g-SH ^€ 8PSK ^IJlS) ^S. ^ 

#^>JL, 71(123)-!- °l-§-*H ti 14 a l 4^71(124) ^JS.tr I^r Q ^IJL «1) 

tilE^w) 4^71(124)1- 3ti)H 1H1B5. 4^4-. 

<22> ojc*^ i_ ^ « o v^o. ^-0.0) ^A] Aljr-g. SpQofl Ojsl) 

^^W. 7l^^ol ^^£1^ 0^040) ^oj^Tfl IsfQ^ ^rfl^o) 
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1020020073222 #^ ^^V: 2003/8/19 

i X\.o]d\] 56^j^(3wlH <3#^)5. <#7>s}-^- ^4- efl^^r 0.1429 

ojcf. isf Q°l o^jg-^ «1B(000~111)3H1 £l*fl H]BlHl 4^71(124)^1 ^«fl ^-^^V^ 1*1 

Hth ^Mls^I ^ MSB 1*1 H* 4^*>7l ^*ll wlE^l ( 124) <Hl 

^^i 4is i«ih cfl^iBi* ^^-S7i(i25)« ^-«n cfAi ^jl^h ^-s^^i 

Qg. HlHofl tfltb *H^*>al ISf QS1 °l-g-*H til-^-SSj- 

^Jl 4^7l(127)<^l til^fJLSHel C-11olE^7> 4^€cf. °1 til«-3L5}- ^ 4^71 

(127HHfe #^ ^ J±| ^ qo] ol-g-^H 43L7> ol^^l 

-2, <=>1 3# «1B|W1 4S7H1 <q*fl -^S^ ^fJL£l #^-gr 7lrfEl7l 

^^fl *1*1<£€ ^ ol«-^g). 4^71(127)^1 ^^^4. 

^71^ ^ 7l^ = 2flzin^ TCM 4^ H o V ^ ^JLSj-^ ^ 4^> 
71 fl«H «lH7> ^C-ll, o] ufl o^^7lS <ims\Sr ^JJl« #^*} 

71 ^ 3l*l» M-^ql^ JflAj- ^ ^o]^ ^El-ol^l7> IAS. 

iE*h 4 V 7l Si- 7l^Sl 5.^^ TCM 4^ tiJ-Al ^ ^ a]^o) ofej- 

I(In-phase) ^ Q(Quadrature-phase) ^fl^sl ^ ^o] o ^^1 0.707AH ofl ^ <*| 

^ES ^Hteltl^ 7le|# ^^ol o}oH, ol 71 Ell- ^7>A] Zj €-S-7> 

tb^, 8PSK ^4V £ ^ 0£oll^ ^1^1-^ ^4 22.55L^H a1^>^ Aj^Vt 

HTll ¥7>^1S M-^" ^ 9X^\, °1tt ^ 42:^^1 Aj^ofl^ n]*!*] &*1 

<?> iLff- ^H-¥-<^l^^ ^^"^l7> 7l^Sl £2)1^^ TCM 431 ^ Et> 22. 551 
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«■ 7l^o_S TC-8PSK ^KSL ^^^r 0£# 7l§o.S TC-8PSK 

^ U <H^ ^7^1 « 0 V^ ^ *fll- ^ 22.551 7l§J±^Hr 051 7l 

TC-8PSK 4s^3f7V ^ 0.8dB ^5^3. -f^r*]^, 7 l§ofl 

-§-7lii^(Ungerboeck) 41 ^iLi=Hr *l*r£|^- ^-^]^ o] ojcf. 



°^>5|-7l(SPQ : Sector Phase Quantizer)* 7]x]x] Qjl <£^^§- ^ ^ 
3.$. D fl^ °l-§-?r HsflZLi^ (Pragmatic) TCM(Trellis Code Modulation) 4^7] ^ n 

^-71 43-§- ^^>7l ^ *ti^(coset mapping)^- °l-g-fr 

SEflzi^Hj (pragmatic) TCM(Trellis Code Modulation) 43L7H) SZ^H , 
^^KE^ Kin-phase)^ Q(Quadrature-phase)^^ °l-g-*H ^H^M: ^tr ^, 

A o v 7l 3K> ^ ^tfJE^ 1^4 Q^^ 3^1- oj-g.^ ^Jis^ t-lHEi* ^}y] ^tr 
^iL-fr ^^-*l-7l ^fr nfl3g7l(coset mapper); -*1Jl£) ^^-^2) 

Kin-phase) Q(Quadrature-phase) ^ ^rS* °l-§-S r <*| ^-JLSr5]^l eIMe]* 
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=?-&}7} ^ 3l^-* r 7l «y=^7l(SPQ : Sector Phase 

Quantizer); #7l S^J 3l^7HH *fl^ ^il-I- °l-g-«H ^J:^ HM^I* 
HrS.7)] <#7] ^1^5)^1 ^ ^}7] A o V 7l 4S7loll^ ^ Ofl o] E ^ tf 

a1 JjLjrs^l ^tb ^-¥-^71; >8-7l ^-^sj-sl^l ^>7] ^*H, -*7l 4^- 

S7l^ #?H v^g. nfl^l #7] *J\&\ $)^- ^7>S}-71^ *)t)<£a)7}7} ^ *1*1 

^ g-igg] ^ nfl^( C0S et mapping)* <3-§-tr HHflzz.^ 

(pragmatic) TCM 4^7H ^-g-£l^ ^S. « 0 >^3l -ilJL^l >S 

Kln-phase)^^ Q(Quadrature-phase)^^1 ^-JE-i- °l-§-*H ^tr ^, #7l 

^ ^<K V £ ^ ol-g-^ tfl^E^ ^|-7l ^iL«- 31 

31 1 #31; ^1^^ 1^4 QJ§=^ 5)-^ Ol-g-^]-^ «-JrJr}-£^l 

HH^I* ^^71 ^ 3l^Hfr 3l 2 #31; #7} 1 #3HH 31 ^€ ^ 

ill- ^Mis^ *)1 3 #31; ^-71 *fl 3 #3HH ^tb ^oIe^* 

°l-§-*H ^JLsWb 31 4 #31; ^-71 ^1 4 #3151 #^<3 ^^1 

^-71 xfl 2 #3HH 31^ ai^i^a) ? lfe 5 #31; ^ #7] 3^jLS|.^ #^32f 

#71 Al^<g^ f^-g- <3-g-^ w^jr^ o>^ ^}o]B]Wr ^t}^ 31 6 #311- S.-®^ 

tl#, = 3.>1H# ^ltb Heflm3^ (pragmatic) TCM ^-JL7H , ^O^l 

^31^ ^^£.^-^1 Kin-phase)^ Q(Quadrature-phase)^al 3£f °l-§-*H 

^tb ^, ^71 ^ ^-#51 I^52f ol-g-^<^ ^Jr^S} HH^l- ^ 
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1020020073222 %^ 2003/8/19 

€1-71 ^tb ^Jit ^SRr *fl 1 71^; aijto) Q^o] 

°l-§-^ -^M^S^l CflolEil- ^V7l ^iL« *H^*Kr *f| 2 71^; # 7 ) *fl^ 

€ ^iL# °l-g-*H tHl^Eil- ^Rr *fl 3 7^; >£ 7 ) EflolEil- ^ 

3LJ%f>\^ A 4 71^; ^>7l ^Jr^ #^ol 14^- nfl^l #7} *?-3L^5\x\ ^}o]B\ 
» ^<5>7l ^1^ ^tll- Al^<gAl7l^ 5 7l^; 31 ^7} 7fl-*f JLSHS 

^71 Al^o^^ #^-g- ol-g-^ «-^5l-5l^ C-flolE^l- 6 ^^Al7l 

7l ifltr 7l^-*V ^^BlS. ^ 71^-nll^l- ^^-*Vcf. 

#^fr ^§ ^ 51^4 ^€tr ^Mltb 

^ ^ °1*K 3^ -£^^r #^°ll «r^tb H 

'e A l -8- ^Ml^l 

£ 2 ^ ^ol ^-g-El^ (Pragmatic) TCMCTrellis Code 

Modulation)-8PSK 42 1^*H ^ ^^olcf. 

-f^d, ^€ M-PSK(Phase Shift Keying) ^(symbol )l;£l a}Jt ^aj-je. ^ 
Kin-phase) ^r^f Q (Quadrature-phase) ^ ^rXl- z]-^ x , y^l- ^ nfl , ^-S.^: 
^ 7)^2) 4^711 oj-g-^M ^ ^ ^ , °]^°] 3-$ ^^§71(210)^ <$n°] £ 

Cf. 3^ nfl^7l(210)^ ^7] ^.^ 7 ]oflAl °l-§-*H alE^Hl 4Jl715. ^ ^ 

sq^r UlB« #^*Rr ^-g-iLS. £ ^Aj^g. ol§-^ ^ ufl^^l (210)^1 

#7l 4^71 oil ^sll^l ^(x, y)# ol-g-^H *>7l [^«fAl 2]# #*fl ^AJSJ A] 
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<35> 2 ] -W*r**l> 

<36> oj nfl , 3 wlH <3#^# ^>7l sf\$t ^*(x\ y')-fr ^ r 7l ^1 

1^1- Q ^3 aH£#(x, y)ol °]-g-^cf. 3 HlB <g ^ 

4Jl-(x\ y')4 ^JE^ isq- Q ^ 5j- a ^( X) y)^ ^.^i- 3^ ^(rotational 
transformation) f>}7) 3]3± ^o) ^^^nf. 

<37> [^r«h^l 3] ^'=oosr2C$-<XO],^'=sin[2C*-<t>>] 

<38> 5» 

QPSK ^ a o v £tt 33"*] 135£, 225JE, 315SS. «fl*l£H 7l^ ^^a] -i~i a} 

<3#^*Kr ^-g; ZLtflS. o]^.^- ^ o}^ ^cf. Of^i, 71^^ 7l^ HeflZL 
^ TCM ^ &\ 3\}o]2L ^7>S)-7l(SPQ : Sector Phase Quantizer) ^ 

7l# ol-g-^H WjE^l ^715. °J ^ £] 3WlH^] <3#^ H]Ef ^ofl W] *fl , 

ol&|tb 4^Sl 0 l ^^£^H1^^ nfl^ #^ ^ ^711 ^l}. 



tr^, ^£.#2} isq- Q ^ 2rJL&(x ( y)£r ^ 1*1 B ^7} 

^tr ^71 ^sMi ^l-g-sH, 7}^9] Heflzi^iJ TCM ^-2: 1HW>*1 ^r-§- 

£ H o v ^4 ^tr ^-i: 7i^ ^ ^ ^cf. 

£ 4 ^ 7}^2\ = eflno^ TCM ^-2:^0)1 oio]x^ ^ (sector )^M1 4€ ^efl^- 
TCM^ A^o. lJ-e].^ H]Ho11^|. ZLSfl^ojcf. ol nfl ; ^ ^^^^ 7HM o> # 
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<41> !0 6 7H^ ^M^-M^ ^-ssl-sl^ &£(uncoded) QPSIH 16 3K V 

(sector phase)^ ^ 1.5dB^ ^ 7fl^o] oJ&Jl, 24, 32, 56 ^B] ^(sector Phase) 

^ 2-2. 2dB^ 7fl^ol oio^ ; ^5l-(quantization)*M ^ 7]^ 

Ungerboeck TOH «1 «H ^ 0.5dB^ ^ ^s|-7> ^cf. £E*V 22.5£» 7l^^ * r fe 

ib^Csoft decision assignment)^ (soft decision) 05-9 

7}^<L3. *}±r ^ol7> 5 #2) <g^l- o> 

7lA]?Jcf. 

<42> JE 6 7l^a] 0^2} 22. 55 ^l^o) nsfl^o]^ TCM cq s§2=~&- q-Efifl^ ulB^l^ 

<43> IE 6 ^ wj-sf ^o], -fi-#tqj= T^fe ^ofl ^jel^l 22.551^ £ 

2^ ^iJL^r 22.5:^1^ ^l^-SRr 8PSK^ ^-f OE^H ^ ^^.c)- 0 .8dB ^E ^ 
7f<>l <gs|-sH Siq-. ole^v ^o>^ Pragmatic TCM 

<>l-§-*H ^€ ^ 7 #20. 

<44> IE 8 <H1 i^lsl^ ^-o], ^^^o] Pragmatic TCM ^ 

£ 0.8 dB ^5 7]^2\ ^o\] H]«fl 7fl*]^ ^ $Jcf. Htb, 22.55^ ^ 
«1*>^ n 1.6dB 7fl^l- ^ 

^EfliiL 7}^X\)(M)V)^ > ig, S., C]ia, ^ ^£EL, ^71 u}ii3. S.)ofl 
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<46> ol^MH i§^tb ^ ^€ ^*fl ^sjfe %o] 

o}x^JL, ^iS) 7l#3 A^Vf ^61471 iflofl^ 7 >Xl ^ £i§ ^ 



M-Hfvfl^ 41^iLt ^l-S-«fl 3«1H £#^-8: #3*Kr ^ 3R> (Sector Phase 

Quant izer)7> ^A^H , °H 7)^^ ^^H^r °J^# -H-#e)^o> ^^cq 

H|- ^ 1.6<M o] ^( coding gain)^: ^ JL^]- ^cf. 

S«V, ^^r, 7]^^ ^.EflZl^EJ TCM ^^HH^ ^^S. A <HH 0£# 7l$ 
—5. * nflsq- 22.5£« 7)^SLsL ^ uflofl ^ ^o] 7} 3H1 *]n , 0£# 7]^SL 

S. ^ ^ 22.5£» 7)^0.5. ^ 1i£ ^ ^H7> j^}. olcf. 

Ht!-, ^£r, 7l^ SEflZL^^ TCM 4^ ^ 
Kln-phase) ^ iE^ Q(Quadrature-phase) *fl^ 0 tfl^l 0.707AH°1H 
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13^*8- 13 

-S^ ^(coset mapping)* °l-g-tr Heflzi^ ^ (pragmat ic) TCM(Trellis Code 
Modulation) 4317H , 

*r4l€ ^Jl^l ##S.#£l Kin-phase) ^4 Q(Quadrature-phase)^ ^-If °l-g- 

^#* ^ 3s #7] ^# ^ ##S.#i!l I^r Q^ ^-s.m °l-§-*H 
3M3S ^}7l $)tr ^Ji* *fl^}7l ^tt ^^7l(coset mapper); 

*r^€ ^1^^ ##£#^1 Kin-phase) ^r^J- Q (Quadrature-phase) 4it °1 

-g-^H ol Ei 1- ^>7l ^if ^1^71 ^ tr 43 31 # °^>^ 

7l(SPQ : Sector Phase Quantizer); 

#7l iS^l *fl^7HH ^^-^ ^£L# °l-g-*H ^Rr 4 3171 ; 

#7] -^Jl5}-S^1 ^ a] HI- ^^r>7l #7] ^-J^HH cj| o] &\ -g- tJ-A] 

JfJisl-^l ^tr ^^7); 

#71 ^5j-£l^l ^ «lEf ^>7l ^^H, #7} 711^7151 #^ol uf-g- nfl?} 
*1 A oM 43 3# °J=7>5l-7l^ Al^cgAl7l7l ^1^1^71; ^ 

#7l ^fl^7l^ #71 Al^o^7l5l ol-g-^c^ ^-JL^-Slxl ^ tiH 

$ ^f7l ^RV Hl^Sj- JfjL 4^71 

1- i^Rr ^efl^.^^ TCM 4J171. 
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*n i %hi 

^■71 Aijrc>l a^v^ ^ i(in-phase)^^ Q(Quadrature-phase) 

x '= cos[2(()i-0)],y '— sin[2C<t>-0)] 



33 

*)] 1 ^ 2 %H] 5a°H, 

_5n_ 

-8-71 71^ 8 ol ^ 

* ^0.3. a>}^ S.tf=L^ TCM ^"^71. 



[^T 1 * 43 

*0 1 *J" £^ *fl 2 %H1 

TC 

^71 7l§ ifltf^- "2"ol ^ 

f^AS. ^ H2fl^l^^ TCM 4^71 . 
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5] 

3.$. nfl^(coset mapping)^: o]-g-^ HHflZL^ ^ (pragmat ic) TCM ^-Jl7H ^-g-Sl^ 

^IJL^l >$#:£#^ Kin-phase)^^ Q(Quadrature-phase)^^ ^S.Mr °l-§- 
*H 31 #* ¥t!r #7l Jfl# ^ ^#S. #3} 1^4 ^-at ol-g-*>^ Jf Jls^ 

31*13* ^^>7l ^ afl^Hr *ll 1 #31; 

^€ ^IJl^I ^#£#£1 1^ ^.g. ol-g-^o^ «-sS|-5l^l cflolEil- 

^*}7] ^Jll- aQ^^. ^1 2 #31; 

#71 *)1 i #3HH °l-§-^H tiM3* ^) 3 #31 

#71 ^1 3 #3HH ^p-tb 3M3* °l-8-«H ^SisHHr *ll 4 #31; 

#7l ^ 4 #31^1 ^^MlSJ-^ #^ol nfl^l ^"71 *fl 2 #3H*1 *\}^& ^ 

Ai^icgAi^l^ ^l 5 #31; ^ 

#71 ^^-S^ #71 *)x]<£& ^1-g-^H ^J^S^l dl^lEl* 

^sRr ^1 6 #31 

1- 3L^-*Kr Sefl^L^^ TCM ^-g-sl^ ^s. . 

6] 

*11 5 ^1 5U*H, 
^1 1 #31^, 
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#7] ^€ ^1^^ ^#5. ^ Kin-phase)^ 41, Q(Quadrature-phase) 

-g: ^JLS HBfl^L^^ TCM 4S?H1 3-§-3tt 4^ 

'= cos [2C<j)-cl>)],^ '= sin [2 (4> -CO] 



7] 

*fl 5 ^ SEfe 6 lH 91^*), 
8] 

*fl 5 iE^ ^] 6 *cH] 5a°H, 

TC 



SS^I^It Hsfl^i] (pragmatic) TCM -4-3L7H] , 
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*\3L2] <^#£#£l I(In-phase) ^4 Q(Quadrature-phase)^ <>l-g- 

«H ^^-i- ^tb ^, #7l 31 # * ^#S. #<>! 1^54 CH%<>1 °l-g-*H ^Jr^s} 

^IJl^I ^#E#£] 1^-4 Q^o} ol-g.^ «-^sj-5H 3MB]* 

#7l *H^£ °l-§-«H HH^S *|) 3 71^; 

<^ ^^1^^171^ 5 71^; £ 

#71 T^JlM #34 #71 A^l<g^ f^-g- ol-g-^ J^S^S)*] 
^Rr X| 6 71^ 
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